Traumatic aortic disruption is an uncommon but frequently emphasised condition in trauma management in the emergency department. We report a case in which a middle aged woman was hit by a moving vehicle, sustaining multiple severe injuries. Multidetector computed tomography revealed an unexpected but potentially fatal condition − traumatic aortic disruption. A pseudoaneurysm was detected over the aortic arch. In view of the multiple trauma, she was put on conservative treatment. Traumatic aortic disruption should be borne in mind during the emergency evaluation and management of unstable trauma victims, especially those with significant trauma mechanisms. Radiological evaluation plays an important diagnostic role. (Hong Kong j.emerg.med. 2007;14:107-112) 
knocked down by a van while crossing a road in the Yuen Long district. The speed of the offending vehicle was not mentioned, but the force of impact was significant as evidenced by the multiple severe injuries. She complained of headache, right chest wall and right hip pain. There was no history of loss of consciousness.
On primary survey, she had a patent airway. Her breathing was laboured with a rate of 30 per minute. The oxygen saturation (SpO 2 ) was maintained at a level of 98% on oxygen supplement. Her blood pressure was 90/50 mmHg and pulse rate was 110 beats per minute. The Glasgow Coma Scale (GCS) score was 15.
Case report
A previously healthy 56-year-old woman presented to our emergency department (ED) with multiple injuries in July 2005. She was a victim of a motor vehicle crash (MVC). The ambulance crew reported that she was On further evaluation, there was a haematoma over her left parietal scalp. There was no focal neurological deficit. Tenderness was present over her right chest wall, right wrist and right hip. The examination of other body areas was unremarkable. Rapid infusion of crystalloid was initiated and anti-tetanus toxoid administered.
The patient was put on cardiac monitoring and oxygen supplement. Bilateral antecubital intravenous lines were instituted. Type and cross-match, complete blood count and at the same time trauma radiographs were ordered. The X-rays showed fractured right third rib, fractured right iliac wing and right pubic rami. Focussed Assessment with Sonography for Trauma (FAST) revealed no intra-abdominal or pericardial fluid.
Multidetector computed tomography (MDCT) of brain, thorax, abdomen and pelvis was performed immediately after the initial stabilisation. There was fracture of the occipital bone, associated with brain contusion and traumatic subarachnoid haemorrhage (SAH). There were fractures of the right zygoma and the right inferior orbital wall. There was neither solid organ injury nor intra-abdominal free fluid. The MDCT of the thorax revealed multiple fractured ribs Fi g u re 1 . Cro s s -s e c t i o n a l p l a n e ( a r row i n d i c a t i n g pseudoaneurysm). and extensive subcutaneous emphysema, with evidence of a small flail segment, lung contusion and bilateral haemothorax. There were multiple pelvic fractures including the right iliac bone, right sacroiliac joint, both pubis and the left acetabulum, with diastasis of the pubic symphysis.
A rare but potentially fatal condition of traumatic aortic disruption (TAD) was diagnosed. There was a 2.5 cm pseudoaneurysm at the superior medial aspect of the aortic arch, 1 cm distal to the origin of the left subclavian artery (Figures 1, 2 & 3) . The false lumen dissected 180 degrees around the right side of the aortic arch. It was a Standford type B aortic dissection with a wide intimal breach and a small amount of blood extending inferiorly around the descending aorta.
Three-dimensional reconstruction images are shown to illustrate the condition (Figures 4 & 5) .
In view of the multiple severe injuries and the potentially fatal condition of TAD, the patient was transferred to a trauma centre with cardiothoracic surgical facilities. Bilateral chest drains were inserted before the transfer. At the receiving hospital, the patient was intubated and admitted to the Intensive Care Unit (ICU). External fixation of the pelvic fracture was performed on the day of admission. In view of the traumatic SAH, the TAD was not repaired immediately in order to avoid the disastrous effect of anticoagulation. Conservative management was adopted through tight blood pressure control. Repeated scans of the thorax showed no significant interval change in the area of focal aortic dissection and pseudoaneurysm. The SAH was resolving. She stayed in the ICU for 28 days and was later transferred to a convalescent hospital for rehabilitation. She was discharged home 84 days post-injury. At the time of writing this case report, no surgical or endovascular intervention had been performed. The patient was enjoying independent living.
Discussion
Up to 15% of all deaths following MVC are due to injury to the thoracic aorta. The ED physician normally sees patients whose aortas are only partially disrupted. Complete disruption will kill the victim within minutes after the injury, usually at the scene. Patients who survive to the ED usually have small intimal tears and contained pseudoaneurysm. 1 Patients who survive to the hospital have an intact aortic adventitia, though still at risk of complete rupture. However, 30% of the survivors will die within 6 hours, while another 20% by 24 hours if the diagnosis is delayed. The abnormal blood filled space between the inner and middle arterial layer (intima and media) and the outer layer (adventitia) of the aorta is referred to as a 'pseudoaneurysm'. This is the initial stage in the natural history of aortic rupture. This pseudoaneurysm may grow either slowly or rapidly, and can remain intact for a few seconds to several years. In the final phase, the outer layer ruptures, resulting in exsanguinating haemorrhage to the surrounding tissues.
Although any segment of the aorta can be at risk, most blunt aortic injuries occur around the proximal descending thoracic aorta. It is known as the isthmus, where the relatively mobile aortic arch moves away from the fixed descending aorta (marked by the ligamentum arteriosum) during sudden deceleration. Thus the aorta is at greatest risk during lateral or frontal impacts in MVC or fall from great heights. [2] [3] [4] In this report, we presented a case of pedestrian versus vehicle in MVC which resulted in TAD at the classical site. Multiple additional distracting injuries complicated the management by concomitant circulatory impairment.
TAD is a life-threatening injury that requires rapid diagnosis and treatment. Classical clinical signs and symptoms of TAD are rarely present, and if present, vague and non-specific. Symptoms include difficulty in swallowing and speaking, hoarseness of voice, vague chest pain or shortness of breath. Signs include stridor, acute onset of upper extremity hypertension and difference in pulse amplitude between the upper and lower extremities. The presence of a harsh systolic murmur over the precordium or interscapular area may arouse clinical suspicion. The diagnosis is based on a high index of suspicion, the mechanism of injury and findings of imaging studies.
Chest X-ray is commonly used for screening purpose. It has a low sensitivity but a high negative predictive value (98%) if normal. The AP chest radiograph is one of the standard adjuncts. A wide variety of signs on the chest radiograph are suggestive of TAD, but none are diagnostic. Most are related to the identification of mediastinal haemorrhage and haematoma.
Mediastinal haemorrhage is the result of tears of mediastinal venous structures and as such is an indirect indicator of possible aortic injury. A clear aortic outline from the arch down to the diaphragm is the most reassuring sign to exclude significant aortic injury. A clear outline of the aortic knob has 87% negative predictive value for aortic injury. A mediastinal width of more than 8 cm at the level of the aortic arch is considered abnormal and an indication for further imaging assessment. The widened mediastinum is reported as having 53% sensitivity, 59% specificity and 83% positive predictive value for traumatic aortic injury. Other less sensitive 'classical' signs of mediastinal great vessel injury include deviation of the nasogastric tube to the right, apical pleural cap, depression of the left main-stem bronchus and disruption of the calcium ring in the aortic knob. None of these signs are sensitive enough for screening purpose. [5] [6] [7] Modern CT technology has established itself as the best non-invasive screening modality for aortic injury. The sensitivity of modern CT scanner in diagnosing aortic injury is reported as 97-100%, with a specificity of 83-99% and a negative predictive value of 100%. With the introduction of MDCT scanners, their enhanced resolution, bolus-tracking technology and improved processing software allow surgeons to confidently plan their operative or endovascular repair. Most blunt aortic injuries are at the proximal descending aorta and can be visible on axial CT as a pseudoaneurysm bulging anteriorly or antero-medially at the level of the left pulmonary artery. The trachea and oesophagus may be displaced to the right. An intimal flap may be seen. If uncontained extravasation is seen, conservative approach is not appropriate and operative repair is indicated. [8] [9] [10] [11] While angiography was the gold-standard screening modality in the past, it has now been replaced by newer generations of MDCT scanners. CT scanners are generally more rapid and widely available than angiography. However, the older generations of CT scanners are rarely adequate for operative planning. Where MDCT is available, angiography is still indicated in cases in which the CT image is equivocal or does not allow adequate visualisation of branch vessels or other surrounding structures. 12 Patients with blunt aortic injury tend to fall into three major categories as shown in Table 1 . Most blunt aortic injury patients surviving to hospital have contained rupture, and could be temporarily managed with blood pressure control until definitive repair. The priority in managing haemodynamically unstable patients with potential aortic injury is to rapidly identify and control ongoing haemorrhage from other sites. Patients with contained aortic injury may be bleeding from other organs, such as the spleen or pelvis. Haemorrhage control remains a primary concern in these patients.
It is imperative to avoid over-correction of the circulatory status. Aggressive fluid replacement may result in free r upture of the contained aortic pseudoaneurysm. Furthermore, iatrogenic hypothermia and coagulopathy could complicate haemostasis. Procedures that could induce gagging and vomiting, such as nasogastric or endotracheal tube insertion, should be performed with caution. Patients should be kept as comfortable and calm as possible.
Most aortic injuries will need repair eventually. Some less threatening injuries, such as small intimal flaps or small pseudoaneurysms, have been managed nonoperatively. However, the natural history of this group of patients remains relatively unknown. There are reports of delayed rupture or fistula formation years after the injury. Most contained aortic injuries can be managed on a semi-elective basis. Relative contraindications for immediate operative repair include those with severe head and pulmonary injury, patients with coagulopathy, hypothermia and acidosis, and patients with severe medical co-morbidities. [13] [14] [15] [16] Management of aortic injury in this group of patients is aimed at reducing the risk of rupture through stringent blood pressure control. Short-acting antihypertensive agents (e.g. hydralazine or labetalol) are titrated to keep the systolic blood pressure ideally below 120 mmHg, though some quote 90 mmHg if there is no concomitant head injury. 17 In some centres, endovascular repair of thoracic aortic injury with stent-grafts is available. This technique requires the availability of expertise and facilities. Longterm results are pending but appear favourable. It provides an alternative for patients with multiple injuries or medical co-morbidities in whom open repair would carry an unacceptably high morbidity and mortality.
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Conclusion
Traumatic aortic disruption is an easily neglected lethal injury that requires rapid and accurate diagnosis to lower mortality. Contemporary radiological facilities have an important diagnostic role. 
